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(54) PORTABLE COMMUNICATION TERMINAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile portable communication terminal 
device which is capable of very quickly and automatically switching an interface from 
one to another without affecting communication applications. 

SOLUTION: A portable communication terminal device is equipped with two physical 
interfaces 1 08 and 1 09 different in kind from each other. Furthermoreit is equipped 
with a switch watching control means 1 10 which watches whether the physical 
interfaces 1 08 and 1 09 are kept in a workable condition or notand indicates that the 
connection is switched when a position at which the above two physical interfaces 
can be switched from one to another is detectedand a connection management 
section 1 02 which watches the start and cutoff of the connections of the two 
physical interfaces 108 and 109switches the connection when a connection dividable 
position at which the connection can be cut off or restarted while data are received 
or transmitted without affecting the applicationsand shifts the current physical 
interface to the designated physical interface when a switching indication is issued 
from the switch watching control means 1 10 at that time. 



CLAIMS 



[Claim(s)] 

[Claim 1]A portable communication terminal in which use on indoor and the outdoors 
have a physical interface of at least 2 methods of a cable which operates with 



connection-oriented application characterized by comprising the followingradioor 
different radio of a kind and radioand according to a simple substance is possible. 
A change supervisor control part which directs a change of a connection when it 
supervises whether it is in a state where each of a physical interface of said two 
methods can communicate and a position which can change a physical interface of 
said two methods is detected. 

A start and cutting of a physical interface of said two methods of each connection of 
each are supervisedSaid connection is changed when a position of said connection 
which does not affect said application which can be divided is detectedeven if it 
performs cutting and resumption of said connection during transmission and reception 
of dataA connection management department which will be changed from a physical 
interface in use [ of the physical interfaces of said two methods ] to the appointed 
physical interface in that case if switching instruction is taken out from said change 
supervisor control part. 

[Claim 2]The portable communication terminal comprising according to claim 1 : 
An application initiative connection control section in which said connection 
management department performs a start of said connectionor processing of cutting 
according to a start or a disconnect request of said connection from said application. 
A data analysis part which detects a position to which cutting or resumption of said 
connection under data transmission and reception does not affect said applicationand 
which can be connection divided. 

A data analysis initiative connection control section which performs cutting or a start 
of said connection based on position information from switching instruction and said 
data analysis part from said change supervisor control part which can be divided. 
An interface selecting part which chooses a physical interface of specification of the 
physical interfaces of said two methods according to directions from said change 
supervisor control part. 

[Claim 3]The portable communication terminal according to claim 1 or 2wherein said 
connection management department comprises two or more sockets. 
[Claim 4]Said change supervisor control part is provided with a timer started with a 
constant intervaland supervises each communication state of a physical interface of 
said two methods for every timeout of said timerThe portable communication terminal 
according to claim 1 issuing directions of said change when a communication state of 
other physical interfaces is judged to be good rather than a physical interface in use. 
[Claim 5]The portable communication terminal according to claim 4wherein said 
change supervisor control part sets up receiving fitnessinstabilityand three kinds that 
cannot be communicated as said communication state. 

[Claim 6]The portable communication terminal according to claim 1 wherein application 
of said connection oriented type is a web browser or E-mail. 



[Claim 7]Said radio system of a physical interface of said two methods is PHSa 
portable telephonea car telephone machineor wireless LAN. 

The portable communication terminal according to claim 1 wherein said wired systems 
are a telephone modem and the cables LAN and ISDN. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a portable communication terminaland 
is a notebook type personal computer () especially. [ personal computer and ] It has 
two or more interfaces of the method with which one portable communication 
terminalssuch as calling it a notebook computerdiffer hereafterand is related with the 
portable communication terminal which enables the change of said interface in the 
middle of use. 
[0002] 

[Description of the Prior Art]When the portable communication terminalfor examplea 
notebook computeris used in a mobile (mobile) environmentthere is a case where he 
would like to change the communication interface (interface)while using the 
application (application). For examplewhen using a notebook computer indoors from 
the outdoorsmovingPHS (Personal Handyphone System) which is a transmission 
medium portable outdoors is usedUsually he would like to use indoors the wireless 
LAN (Local AreaNetwork) whose access speed is more nearly high-speed than 
PHSand cable LANand to shorten a transmission time. Or when a notebook computer 
is carried into a conference roomwireless LAN is used and he does department 
movementthe using form of communicating using cable LAN by which wiring was 
carried out to the desk is also common. It is indispensable that all equip the portable 
communication terminal with two kinds of communication interfaces and software. 
When adopting the above ways of usinggenerally the work by a user is as follows. 

(i) End the communication application of web browser (web browser)an E-mail (E- 
mailE-maiQetc. in use. 

(ii) Validate the communication interface of a switch destination. 

(iii) (i) reboot communication application and communicate using the new 
communication interface (switch destination) validated by (ii). 

[0003]In the e-mail application (mail application)the channel (connection: connection) 
with one communication interface is receiving all the mails (transmission). 
Thereforeuntil the transmitting mail of 100 copies will be 10 M bytes and 10 M bytes 
of this communication will be completedsupposing one copy of mail has the capacity 
of 100-K byte (bytes)Physical interfacessuch as wireless LANPHSa portable 



telephonecable LANtelephone-modem (modem)and ISDN (Integrated Service Digital 
Network)cannot be changed. Since data transfer speed is 64K bps when PHS is 
usedthe time for 20 minutes or more is required by a reception end. E-mail 
application is forced during connection to terminateit connects with high-speed cable 
LAN (or wireless LAN) and there is a method of performing e-mail reception 
(transmission) again after that to interrupt communication. Howeveras for such a 
methodsince reception of data is not necessarily thoroughly guaranteed by 
discontinuation of connectionavoidingif it can do is steady. 
[0004] 

[Problem(s) to be Solved by the Invention]Howeversince the change to two or more 
interfaces is performed by hand control according to the conventional portable 
communication terminalwhen it is not only difficult to change quicklybut changes 
during application executionlack may be produced in received data. When the 
communication state of a physical interface in use gets worsemissing of data arises 
similarly. 

[0005]In mobile environmentthere is a demand of liking to change the interface of 
these plurality during application execution. On the other handsince the appearance of 
mobile art and mobile computing devices is these days 
comparativelyconventionallyapplication is not affected and the portable 
communication terminal for mobile which can moreover be switched automatically at 
high speed does not exist. Although there are some Patent Gazettes about an 
interface changeit is for all attaining double-ization of an interfaceand when one side 
is downedit changes to another sideand continuous use of the same interface is made 
possible. 

[0006]Thereforethe purpose of this invention is to provide the portable 
communication terminal for mobile which can change an interface at high speed and 
automaticallywithout affecting communication application. 
[0007] 

[Means for Solving the Problem]In order that this invention may attain the above- 
mentioned purpose which is characterized by that a portable communication terminal 
comprises the followingA portable communication terminal in which use on indoor and 
the outdoors have a physical interface of at least 2 methods of a cable which 
operates with connection-oriented applicationradioor different radio of a kind and 
radioand according to a simple substance is possible. 

A change supervisor control part which directs a change of a connection when it 
supervises whether it is in a state where each of a physical interface of said two 
methods can communicate and a position which can change a physical interface of 
said two methods is detected. 

A start and cutting of a physical interface of said two methods of each connection of 
each are supervisedSaid connection is changed when a position of said connection 
which does not affect said application which can be divided is detectedeven if it 



performs cutting and resumption of said connection during transmission and reception 
of dataA connection management department which will be changed from a physical 
interface in use [ of the physical interfaces of said two methods ] to the appointed 
physical interface in that case if switching instruction is taken out from said change 
supervisor control part. 

[0008]A change of a connection will be performedif according to this composition a 
position which does not affect application and which can be connection divided is 
detected even if a start and cutting of each connection are supervised by connection 
management department and it performs cutting and resumption of a connection 
during transmission and reception of data by it. On the other handit is supervised 
whether a change supervisor control part is in a state where each of a physical 
interface can communicateWhen a position which can change a physical interface is 
detectedit points to a change of a connectionA change of a physical interface is 
performed according to these directionsand a change from a side under use of a 
physical interface of said two methods to the non-use side is further performed 
based on switching instruction from a change supervisor control part. Thereforeit 
becomes possible to change an interface at high speedwithout choosing timing of a 
change of both sides of a connection and a physical interface at one's own 
discretionand affecting communication application automatically. Communication by a 
more nearly high-speed physical interface is also attained. 
[0009] 

[Embodiment of the Invention] Hereafteran embodiment of the invention is described 
based on Drawings. Drawing 1 shows the portable communication terminal by this 
invention. The connection-oriented communication applications 101 such as a web 
browser and E-mailare software for performing communication with a 
start/disconnection procedure of a connection. This connection-oriented 
communication application 101 is performed by the connection management 
department 1 02. The connection management department 1 02 corresponds to each of 
two or more connections. The one connection management department 102 is 
provided with the application initiative connection control section 1 03the data 
analysis part 104the buffer 105the data analysis initiative connection control section 
106and the interface selecting part 107. The physical interface 108109 is connected 
to the interface selecting part 107 of the connection management department 102. 
These are connected to the networks 1 1 1 1 12such as a wireless section and LAN. 
The change supervisor control part 1 10 is connected to the physical interface 109 
and the connection management department 102. 

[0010]The application initiative connection control section 103 processes a 
start/disconnect request of the connection from the connection-oriented 
communication application 101. Even if the data analysis part 104 performs 
cutting/resumption of a connection during data transmission and receptionit detects 



the position which can be connection divided so that application may not be affected. 
The buffer 1 05 memorizes data temporarilyin order to prevent missing of data when 
performing cutting/ start by the data analysis initiative connection control section 106. 
In operation of the application initiative connection control section 103the data 
analysis initiative connection control section 106 performs cutting/ start of a 
connection independently by the position information from the change directions and 
the analyzing parts 104 from the change supervisor control part 110 which can be 
divided. 

[0011]The interface selecting part 107 chooses the physical interface 108109 to be 
used with the directions from the change supervisor control part 110. Selection of 
only the time of a new connection start according [ the interface selecting part 107 ] 
in this selection judgment to the connection control section 103 or the data analysis 
initiative connection control section 106 is controlledand the once selected physical 
interface is not changed in continuation of a connection. The change supervisor 
control part 110 determines an interface change based on the concept of "switching 
automatically to the interface in which high speed communication is more possible" 
while supervising the state (communication is possible/impossible) of the physical 
interface 108109. 

[0012] Drawing 2 shows the sequence at the time of changing from the 1st physical 
interface (physical IF1) to the 2nd physical interface (physical IF2) in the time T2. The 
time T is takenone connection is expressed with one horizontal lineblack-lacquered O 
shows the start of this connectionand the end is shown on the horizontal axis by 
black-lacquered **. "/" in the middle of a horizontal line shows the position which 
was detected by the data analysis part 104 and which can be divided. Since 
connection is completed before the change start time T2the connection C1 and C2 
use physical IF1 . Although it becomes good at the time T1 dividing the connection 
C2since the change directions to physical IF2 from the change supervisor control part 
1 1 0 have not come out of itthe change to physical IF2 is not performed but 
communication is performed using physical IF1. 

[001 3] Although it starts before and the connection C3 is ended from the change start 
time T2 after T2since there is no position which can be divided on the waychange 
start time T2 or later communicates using physical IF1 (since there is no detection of 
the position by the data analysis part 104 which can be connection divided). Although 
the connection C4 is started before the change start time T2 and it ends at the finish 
time T4 after this change start time T2change finish-time T3 before the finish time 
T4 — division — being possible (those of the position which can be connection 
divided with detection) — since it becomesthe connection using physical IF1 is cutthe 
new connection C7 using physical IF2 is generatedand it communicates by succeeding 
physical IF1. Since it is started after change start time T2physical IF2 is used for the 
connection C5 and C6. By using connection dividing position T3 of the connection 
C4a change is completed to time T3 earlier than the finish time T4 of a connection 



(connection C4) from the first. Use of physical IF1 is forbidden after time T3. 
[0014]When the processing in this invention is divided roughlyit is as follows. 

(1) At the time of the change of a physical interfaceboth interface of a switch 
destination makes available time a changing agency. 

(2) Supervise a connection and choose a physical interface per connection. 

(3) The connection under connection uses the physical interface of a changing agency 
as it isand moves it from a new connection to the physical interface of a switch 
destination one by one. 

(4) Move a connection for a short time at the physical interface of a switch 
destination by detecting the position which does not affect application even if it 
inserts cutting/start in the middle of a connectionand dividing a connection 
separately from operation of application. 

A physical interface can be changed in a short time by the above processingwithout 
affecting application. 

[0015][Example]Nextworking example is described. Drawing 3 shows the composition 
of working example of this invention. Herethis notebook computer shall have a PHS 
interface and a wireless LAN interfaceusing a notebook computer as a terminal unit. It 
is connectable with the Internetand as applicationboth these interfaces shall be 
changed from PHS to wireless LANwhile using a Web (web) browser and E-mail. 
Protocol (protocol) which application uses presupposes that it is TCP/IP 
(Transmission Control Protocol/InternetProtocol). 

[0016]The applications 301 are a web browser and E-mail. The socket (SOCKET) 302 
manages a connectionand the socket 302 is provided with the socket Management 
Department 303the analyzing parts 304the buffer 305connection cutting / start insert 
portion 306and the interface selecting part 307and it is constituted. In TCP/IPthe 
connection is managed with the concept of a socket and this is uniquely identified 
with the following values. 

Socket = (sending agency IP address + transmission destination IP address + dispatch 
former port number + transmission destination port number) 
The port number is decided to be a meaning for every application. An example of a 
port number is shown below. 

- HTTP () [ HyperText Transfer Protocol and ] It is a higher-level protocol of TCP/IP 
and they are the use:No. 80 andand POP 0 at a web browser. [ Post Office Protocol 
and ] The protocol for receiving E-mail : Since the IP address is included in the 
socket which is a connection concept of No. 109 or No. 110 TCP/IPIn the situation 
where the IP address is assigned by an interface and correspondence of 1 to 
Ichangei.e.an IP addresscannot be changed for a physical interface in the middle of a 
connection. In order to change a physical interfaced is necessary to once cut a 
connection and to reconstruct it. 

[001 7]The socket Management Department 303 performs start/cutting of a 
connection according to the demand from application. Since TCP/IP is used as a 



protocol in this exampleissue of SYN (SYnchronizeFlag)/FIN (Final) of a TCP 
communications protocol and ACK (acknowledge) processing are performed to a lower 
layer. The analyzing parts 304 analyze the POP protocol currently used by E-mailand 
detect the position which does not affect application even if it cuts a socket 
connection in the middle of a protocol. The application which uses a POP protocol(a) 
Since there is character in which it is not affected in application even if it cuts / 
resumes a connection on the way if (b) pretreatment and post-processing which may 
continue holding a connection comparatively for a long time are performed 
appropriatelyit is suitable as an example of this invention. With the directions from the 
position information which can be cut and the change supervisor control part 312 
from the POP analyzing parts 304connection cutting / start insert portion 306 
publishes SYN/FIN of a TCP communications protocol to a lower layerand performs 
cutting/resumption in the middle of a connection. Since management of the 
connection is performed at the socket Management Department 303when there are 
cutting/resumption by connection cutting / start insert portion 306 while being a 
connectionthe socket pipe Osamu information which the socket Management 
Department 303 holds is updated. The buffer 305 memorizes data temporarilyin order 
to prevent the missing of data [ connection cutting / start insert portion 306 
performs cutting and a start of a connection ] of a between. The interface selecting 
part 307 changes the PHS interface 310 and the wireless LAN interface 31 1 with 
directions of the change supervisor control part 312. The IP layer 308309 has the 
PHS interface 310 and the wireless LAN interface 31 1 which are physical 
interfacesand an address corresponding to 1 to 1 1t has an IP address (it is 
"133.206.40.158" in the case of "206.30.12.1 13" and wireless LAN in the case of 
PHS) differentrespectively. The PHS interface 310 and the wireless LAN interface 
31 1 are physical interfaces. The change supervisor control part 312 determines the 
change of an interface while supervising the state (communication is 
possible/impossible) of the PHS interface 310 and the wireless LAN interface 311. 
[0018] Drawing 4 shows processing of the change supervisor control by the change 
supervisor control part 312. S expresses the step among the figure. The timer for 
acquiring the situation of an interface with a fixed time interval is prepared (S401)the 
timeout isjudgedand the communication state of the wireless LAN interface 311 and 
the PHS interface 310 is acquired for every timeout (S403104). this acquisition result 
— and Based on the change state transition table showing in [Table 1] (S405)the 
change of the wireless LAN interface 311 and the PHS interface 310 is performed. 
[0019] 
[Table 1] 



[0020]As shown in [Table 1]the communication state of the interface acquired with a 
constant interval is assigned by the lengthwise direction as an eventand the interface 



type used now is assigned to it by the transverse direction as a "state." In this 
inventionat the time of a changesince the period when the interface of a changing 
agency and a switch destination can communicate in both is requiredthe situation of 
an interface is supervised by dividing into threereceiving being "fitness"being 
"instability"and "communication being improper." In the tableeach situation is 
displayed by 0**and x. A state is made into two of "PHS is under use "it is [ wireless 
LAN ] under use"." Although the state of calling it "under a change" also exists 
actuallyit changes for simplificationit assumes that inside does not supervise the 
event which starts a change stateand the state "in a change" is omitted. 
[0021]It is herewith reference to [Table 1]the operation at the time of moving to 
indoor (wireless LAN environment) from the outdoors (the PHS environment) is 
explained. Since PHS is used outdoors at firstit is in a good receive state. 
Howeverwireless LAN is since it is unreceivablelt is in the situation of (21 1) of x (207) 
horizontal axis of the vertical axis of [Table 1]. nextthe inside of a building — entering 
(indoor) — PHS is in a state with good receptionand the electric wave of wireless 
LAN becomes ability ready for receiving despite instabilityand becomes a situation of 
x (204) (211). In this situationthe wireless LAN of a switch destination is unstableand 
since PHS of a changing agency is in the situation where reception is goodthe change 
to wireless LAN is not performed just to make sure. If the electric wave of wireless 
LAN becomes receiving fitness as it moves in the inside of a buildingit will become x 
(201) (21 1) and the change to wireless LAN will be performed. Since after the 
completion of a change changes a state "during wireless LAN use"it becomes x (201) 
(210). Thusa communication state changes PHS also in any of 0**and x at the 
wireless LAN whose transfer rate is a high speed indoors while in use. During useon 
condition that the communication state in PHS is Osince it is in instability or the 
situation which cannot be performed about communication when a communication 
state is in the situation of ** or xwireless LAN is changed to PHS. An interface is 
changed also when a communication state is badand the abnormalities in 
communication occur (203207or 208). 

[0022] Drawing 5 shows the general example of processing by POP when a mail 
program is used. Firste-mail application (mail program) performs a connection demand 
to a socket (SOCKET) (S501)and generates one connection (S502). Attestation 
according [ after personal history of a connection ] to a user name and a password 
using this one connection (S503)Acquisition (S504505) of a mailing listthe demand of 
e-mail and actual e-mail (e-mail 1-N) reception (S506-509)and the end check (S510) 
of POP are performed sequentially. When POP is completede-mail application 
performs a disconnect request (S51 Ocuts a SOCKET connection (S512)and it ends 
communication. 

[0023]Thusin POPtwo or more independent processings are carried out to the time 
series in one connection. Thereforeeven if it divides these processings into a 
separate connectioninconvenience is not produced in application. Howeverin 



POPsince it is a promise that perform user authentication first and an end check is 
finally performedit is necessary to insert the sequence of attestation and an end 
check whenever it reforms a connection. 

[0024]The sequence which inserted cutting/resumption of the connection is shown in 
drawing 6 . In drawing 6t he cut treating of a connection is inserted between the 
acquisition processing of a mailing listand the acquisition processing of the mail 1 . In 
POPsince attestation is requiredit is before and after cutting of a connectionand POP 
end processing and user authentication are also inserted in the beginning of a 
connection. Since processing in the meantime is uniquely performed not related with 
operation of e-mail applicationa user name and a password required for user 
authentication save the contents used by the first attestationand need to reuse these 
contents. 

[0025]In drawing 6 e-mail application performs a connection demand to a socket 
(S601)and generates one connection (S602). Using this one connectionafter personal 
history of a connection performs the attestation (S603) with a user name and a 
passwordand the demand (S604) of a mailing listand acquires the mailing list 1 - N 

(5605) . Thenthe inserted sequence is performed. Firstafter checking the end to 
processing to acquisition of a mailing list between e-mail application and a mail server 

(5606) cut treating (S608) is performed to the disconnect request 606. Subsequentlya 
connection will be generated if a connection demand is advanced (S609) (S610). 
Authenticating processing with a user name and a password is performed (S61 1). 
Henceforthas drawing 5 explainedthe demand of e-mail and actual e-mail (e-mail 1-N) 
reception (S612-615)and the end check (S616) of POP are performed sequentially. 
When POP is completede-mail application performs a disconnect request (S617)cuts 
a SOCKET connection (S618)and it ends communication. Herealthough the cut 
treating of the connection was inserted between mailing list acquisition processing 
and the acquisition processing of the mail lit is also possible for it not to be limited to 
this and to insert connection cut treating between the acquisition processings of the 
mail 7 and the mail 8for example. 

[0026] Drawing 7 shows processing by HTTP when Web access is performed. Firste- 
mail application performs a connection demand to a socket (SOCKET) (S701)and 
generates one connection (S702). Subsequentlye-mail application performs the 
screen information demand of Web to a mail server (S703)and acquires a "text 
information + image file name" (S704). Subsequentlycut treating will be performed if a 
disconnect request (S705) is advanced from e-mail application (S706). Whenever 
there is a connection demand (S707709710)generation of the connections 1-3 is 
performed (S70871 071 2). subsequentlyan image request carries out from e-mail 
application to a mail server — having (S713-S715) — if carried outtransmission of 
the picture 3 over this will be performed from a mail server (S716). Thenif there is a 
disconnect request (S717)cut treating of the connection 3 will be performed (S718). 
Subsequentlytransmission of the pictures 1 and 2 of transmission is performed at last 



from a mail server (S719S720). Thenif there is a disconnect request (S721)cut 
treating of the connection 1 will be performed (S722)and cut treating of the 
connection 2 will be performed to the following disconnect request (S723) (S724). 
[0027]Thusin processing of drawing 7 one connection is formed first and only text 
information is acquired. Into the acquired textinformation required in order to acquire 
a picture is containedand only the number of pictures forms a separate connection 
and actually acquires a picture. When there are two or more picturesonly the number 
of pictures forms a connection. Since a different connection for every picture is 
formedthe demanded turn and acquirable turn are not necessarily in agreement. A 
web browser combines the text and picture which were acquired by these separate 
connectionsand displays them as the one Web screen 80 like drawing 8 . In use of a 
web browsersince many short-time connections are formed comparativelythe 
necessity for intentional connection cutting is low like [ in use of POP explained by 
drawing 6 ]. 

[0028] Drawing 9 shows an example of the sequence at the time of changing from PHS 
to wireless LANwhile using Web and e-mail application. Wn (n is an integer) is a 
connection which a web browser uses among a figureand Mn (n is an integer) is a 
connection which e-mail application uses. A web browser acquires text information by 
the connection W1 first. A browser analyzes text informationand in order to acquire 
three more picturesit forms the three connections W2W3and W4. Supposing the 
change to wireless LAN occurs in time T3the connection W2 started before time T3 
and the connection W4 which W3 used PHS and was started after T3 will use wireless 
LAN. The web browser can complete a screen display at the time T5 which acquires 
text information and all the picture information. 

[0029]On the other hande-mail application forms the one connection M1 for e-mail 
reception. Supposing the change to wireless LAN occurs in time T3 in the middle of a 
connectionPOP will be analyzed and detection of the position of a connection which 
can be resumed [ cutting/] will be started. Supposing connection cutting / resumption 
is attained at the time T4as drawing 6 explained (S606-S61 1)the connection M1 
which was using PHS will be cutit will change to wireless LANthe new connection M2 
will be formedand reception of e-mail will be continued. Therebyin the former time 
T4the change to wireless LAN from PHS can be completed now from the connection 
disconnection time T6 of e-mail application. 

[0030]In above-mentioned working examplealthough the change of PHS and wireless 
LAN was explainedthis invention is not limited to the two above-mentioned interfaces. 
For examplethis invention is applicable also to the composition using physical 
interfacessuch as a change between a cellular phone and wireless LANand a change 
between wireless LAN. Although the notebook computer was made into the example 
as a terminal unitthis invention is not limited to a notebook computer and can be 
applied to mobile computing devicesPDA (Personal Digital Assistants) apparatusetc. 
provided with the communication interface of several different methods. 



[0031] 

[Effect of the Invention]As mentioned aboveaccording to the portable communication 
terminal of this inventiona start and cutting of each connection are supervised by the 
connection management department so that clearlyThe change of a connection will be 
performedif the position of the connection which does not affect application which 
can be divided is detected even if it performs cutting and resumption of a connection 
during transmission and reception of datalt is supervised by the change supervisor 
control part whether it is in the state where each of a physical interface can 
communicateWhen the position which can change a physical interface is detectedit 
points to the change of a connectionThe change of a physical interface is performed 
according to these directionsand furtherwhen switching instruction occurs from a 
change supervisor control partthe change to the physical interface of non-use from 
the side under use is performed. Thereforeit becomes possible to change an interface 
at high speedwithout affecting communication application (since an already ongoing 
connection does not change a physical interface and a physical interface is changed 
ignited by the start of a new connection), moreover — present — since the high 
speed side is chosen when the physical interface which becomes more nearly high- 
speed than the physical interface of business existsa transmission time can be 
shortened. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the portable communication terminal by this 
invention. 

[Drawing 2] It is a sequence diagram showing the operation at the time of changing 

from the 1st physical interface to the 2nd physical interface. 

[Drawing 3] It is a block diagram showing the composition of working example of this 

invention. 

[Drawing 4] It is a flow chart which shows processing of the change supervisor control 
by the change supervisor control part of drawing 3 . 

[Drawing 5] It is a timing chart which shows the general example of processing by POP 
when a mail program is used. 

[Drawing 6] It is a timing chart which shows the sequence which inserted 
cutting/resumption of the connection. 

[Drawing 7] It is a timing chart which shows processing by HTTP when Web access is 
performed. 

[Drawing 8] It is a screen figure showing the Web screen after processing drawing 7 . 
[Drawing 9] While using Web and e-mail applicationit is a timing chart which shows an 
example of the sequence at the time of changing from PHS to wireless LAN. 



[Description of Notations] 

101301 connection-oriented communication application 

1 02 Connection management department 

103 Application initiative connection control section 

1 04 Data analysis part 

105 Buffer 

106 Data analysis initiative connection control section 

107 Interface selecting part 
108109 Physical interface 

110 Change supervisor control part 

301 Application 

302 Socket 

303 Socket Management Department 

304 Analyzing parts 

305 Buffer 

306 Connection cutting / start insert portion 

307 Interface selecting part 
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«-T»-7i-X1 0 8, 1 0 9«i^ 9 MI^ 
>*-7x-Z108. 1 0 9fl!)*tlW<«iflRn»* 

^->avo5«iy»ji**s^-r*«Ma»Jw»i 1 o 

«5)S'TV^-7i-X<D-?-tl-€ t n<D*=l^^->3> 
V©«»HPllll«ffoT«i7'ry <r—>a XcBff*^ 
***3V©«y»iL mMMMRI 1 0 

«M10 2«IU«. 
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mmi*eau 

[IfsRiSl] 3*7->3>IW)77y>r-: >aVK«J: 
oTij^-r5*«<!:JiiM!Xl*JIS*aa<DfiR«i:«R«<0 
'i>&<£fc27J3&D»S*V*-7i-X*fii;L 

S31B 2 *S©»«<f V* - 7 x -^CD^ti^tltfiifcpI 

7i/3V©Mtt»tf«JKr*E«L, t-' SraaSflWK 
S3l3=i^'>-> a >©WBf^?IM^ToT i tiBIB77'J 
— > a Vlc»»*4A*^UBa*^*> a VOAMQIR 
ffiB*«BJLfci:*tc«Ea*^S/3V©«iy||**t7 

T l^tltf 1MB 2 *SC©»T V * - 7 x - X© A 

+©wi-r>*-7i-^ti»6tt3e©*«-r>*-7i 
-xtc«y»a*q*^5/g>w»«i5i*ct*» 

[»*JB2] ttI3a*7->aWl»«:, f»B77y 
-7— > a VfrSflHMBa*** a >©MttXI4*»M* 
iCfcUTlMBa**?/ a ><DM«!Xtt<HWr<afflJI**ft 
r*77'J fr- ■ f a >±»a**-> a >MMBfc, 

x-*asfli«*«oinaa*^$/ a vaanxttMitftt 

137 7 'J * a VKH»*4«:l/a**5' a 
MB«NM1MWfr 6©»5W=lS 2 7J5SO* 

a-f v^-7 x -acrtosne©*!* -7 x-x 

[W&JH3] tMBa**->3>«WW*, fflRovt 
* h»6A*Cj:«mi^r*INOgi13Ut2e«0MII 

2*sw>ii«*>*-7x-x©*ft^©aflifr;R* 

EtlU fl6ffl*OWi-fV*-7i-XJ:y'6,fafl!)*« 
-fV*-7i-X©a««3itfftffiWBr*tin:t*Jc 
OT3«iy »jt©»R*aT C fc*1M»i:r*II«9l 1 1B 

[W*3I5] ffttB«H»£ffilfJ«i«tts «IIBaflMXa& 

■o 

H**JB6] MI3a^^->aVSa077yy— >a> 



nrawm MB2*ao*a-r>*-7i-^w:» 
MEaai*atfPHs % awns* in««B«u x 

««« LAN 726 f J » itC««D»Ctf «B« tA, ft* 

lan, i sDN7»«c^*mK^r«m»nieK 

[#^<7>l¥Wftme8] 
[000 1] 

KHU Wc. /-h7-y?S!/\-V±/bavtfa— ? 
(personal computer » M7\ h/tV 3 V£l/>?) 

m<» 1 ^os!*a«4*5R8»6 , «jis5^^<Da»(0'r v 

*-7x-**«L ««a*lEfe^Tl9BY>*-7 

i y »** TOitr * jjw»wii3Isbwcbt 

[0002] 

[S£*©£ffi] 8t*afi«3fciSH, MX.I& /-K/\°y 
□ (mobile) W*7ffifflLT^*£s 77 

y a V (appl i cat ion) LTl^aflcafli 
-r>*-7i-X ( interface) ftSCLfclWMte 

flEfflt a £ * . ■^?tt«*PiiBftea«t»7as« p h 

S (Personal Handyphone System) fcttfflL, HF»37t* 
P H S * y «>fia»t tfKSftMM L A N (Loca I Area 
Network) *>*r*S LAN Srttffl U e»*m*fi« Lfc 

■WcftS &A,7»M* LAN * ffiffl U g#<7>8P»»»J 

ff5tt^««»««.Htt»T**. fttlfc**aflMI 
*8«lCli s 2«S<7>aft'rv*-7x-XRtfy7h 

( i ) 7x7757? ( web browser) 

(E*-Jk E-mail) *<&ffiffl*©affl77y *r-\ >a 

(ii) WWfcffiM*>*-7x-*«ttMeT*. 
(iii) (i) ©a«77y-7— : S/gVtWBI&U (i 
i) ■WtJWeUfcirU* OJOtSJfc©) a«-fV*-7x 

[0 0 0 3] *-\VT?Vr-\ 5/a> (mail applicati 

on) [c&(,vri& ioo!)a«'f>^-7i-xi:oaffi 

% (a*7->aV : connection) tcJ:-DT^-yU©S 
1 0 0 K/W h (bytes ) WHWoiWi:, 1 0 

oao^-;i/2sflitti om/W hicftu« croioM/*; 

-f h«a«WI7r**^ *ft«LAN, PHS, 
■m W«LAN, WS&tU (modem ) % ISDN 
(Integrated Service Digital Network) W<D^m^y 
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vitms. T-toi&m&mtf e 4 k b P s -c&itc 
+mLitwfes wtmct-ivr-?*}*- ->3>«a 

*J»7U *»&»«!LAN ($/cUk«LAN) tc« 

«u *©«fc:»*/-/bwi ran-) *tra*atf» 
*u*»**c 

[0004] 

«y»*tf#IMc<l:oTfTfe*i*fc»» 

< fi 3 C 1 tftt UM* y Tfc < s 7 7 'J • a V * 

fr«Wcffly»il«T3£s »1t-*Ic***£1;*E 

[0 0 0 5] t/t-r/WWlTtt. C*lS1WM>-r>*- 

7 1 -TXT-fv *r-\ v a vnwtcfl y « 
«8©aiifl«it«w«ifiT**rc46, fit*. 77y-7-- 

•> a V(C|»*5A1\ L^ffitlceWDU vx.r* 
-fV^-7i-X«iy*jtlEMLT»0^fl>» 

«y»*T, m— f>*-7i-xo!>wwwi*Rri8ic 
[0006] LtctfoT, *ssi©awtt, a«77y 

*~ > a VICWKM* C £ft < SBSKlf @ Id W lc •< 
>*-7x-x*wy»**cfc#W>:«/t-fjWB«> 
flHsa««5RS«*a«r * c t icass. 

[0007] 

adW*fc»» n**5/aVS!©77y$— *avtc* 

oT«^r*w«t^xttjift*fiJi©ji«ii:ji«i© 

'>flc<t*i2*a0*a-rv4r-7i-^*fliii, 

fcfi^T, ME2£S©»fV*-7x-;W!)*tl* 

©aa* >* -7 1 y »;ifl«Riii64tt«*«ai 

Lfc£*s a VO«y **«ffiS*r«Q*B«E 

ft©*=i**5/ a VOHttatreWrftEtllU 5 s -*© 

E77'J *-\ V a VfcWi*4Aft^miBa*^-> a V 
©»li™fflMf*tt Lfc£*fclflE=i**-:' a V©«J 

©a©^+©iw*v*-7x-*frs»je©»r 



[0008] ^©auwcfcfttf, n**->3>wwHc 

*oT*3***>aV©B^fflKtfKllStu t-* 
©a«l1»lC3**-> a V<7)«JBr^»M^7oT i t77 
y fr— > a Vlc«i*#A*t^*^-> a vaMTOtt 

*ft?fttfaffi^l&*tt«fc**fr5fr*E«U Wl 

-r -7 1 -x©w y » nji&*tin*«m l«: t 
* tc □ * * «> 3 >©«j y basks* u c ©wrkjs u 
TWi-f'v*-7i-x©«y»*fl«st>tu we» « 
•eawwpfr 6©wwisic»^TmB 2 £3©% 

S<V*-7x-X©^*©flJfrS*«ffl(&ffl^0W 
yBAtfirtoft*. LfctfoT* **9i/a>£*m<r 
V*-7i-X©3R*fl!«!iy*AO*'f5Vy*JlW-6 
•3Ta»»lcW177y <r— > a VicBBSS** Z 

ft<K»co*-7i-x*«y»**ctfl«Rrt6ic 
&«. *yataa*3i'f>*-7i-xicj:*a 

[0009] 

[3§W©£8S©fl*!6] WT\ MnoMKMSIlco^ 
THBtWcBWr*. 0 1 (i*BHtc J: 
3Mm«fltr. Web777lf-£E*-/l/ft£03** 
•>3VS5ifl77yy- ->3>1 out a^i/a> 
©Btt/WK€Mi**^»«*ff5fe«&©y7 h?S 
*. C03*^3VHiMI77y^— *>aVl 0 1 

*^3>H»10 2li, *»©=!**-> 3 >©**l 

wucwar*. *oiooa**faviifi 02 
»s 77y*- ->3V±i»a*75/3y»iJ»Wi 0 3» 

r-^»«Tffi10 4, /b77l0 5, x-SJKtfri* 
a**->3VlWW»1 0 6s St/'TV^-7i-7xSj« 
8P1 0 7«ffXTl*. □*^->3>M»1 0 2©-< 
V?-7i-7iS?i1 0 7Ktt1Mi-fV*-7i-X 
1 0 8, 1 0 9tf«K*tlT^*. CtlStt. MMft. 
LANW*yh7-7 1 11,11 2 IcJSiUES'txTL''* 
*o »«'f>*-7i-X1 0 9aU3^->3>fl 
951 0 21C14, tgmSftMMB 1 1 0ti«««*tiT^ 
5. 

[0 0 10] S/3V±»3*^->3>*JWi 
I03tt, aWfgVBH?? 1 ;*-! >aV1 01 
fr5«3**-> a 7 s - 
^«?«ra5104«. 7 f -*a§MI+tC3**->3V©«I 
■f/WII*fToT«.» 77'J ^—5/ 3 >\Zim*Z\1i 
i**9lcu**->3 V5»J*nWM©«ia«fT3. 

7 7 1 0 5W\ 7*-*«Wt±*3*^->3>M«B1 0 

6fcJ:*«IR/||*H*fj3t*fl!)T-*fc**l»Cfci6 

avmwvi 0 6B, «eK«*Jwa5i 1 ofrscwy 
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»J, 77Wr-\ ^3V±*3*75/3VlM«l§n 0 3© 
■MteWaMMHca*** a >©«»r/|»H*«5T 

So 

[00 11] O'S'-^i-XjURfiPl 0 7H 

$-7i-xio8, io9«aijR-r3o c©aw?ww 

& -07-7i-X>lS#?fi&1 0 7ti, 3^->3>SJ 

©as 1 o 3 *fcttT-*«wr±*a*^-> 3 >mm i 

0 6 lc **«HI»a*75/ 3 >MttW/£(taHR«)M*«? 
l\ -*WlLfc«i'r>*-7x-;iU:a*75/3> 
©«W*?ttfflELftl\, QMtttMMffl 1 0tt» * 

*-fv*-7i-ai 0 8. 1 o9(oi*mi gm™/ 

[0 0 12] H2& BWyT2(Cfe^T*1flMW-f> 
>-7i-7 (MM F1) if6*2fl)»ir^-7 
i-T. (1*31 F2) ^«y»AtffoftJi*fl)S/-^ 
>**3iT. MMcftnT«&y. -o®3*75/3V 
*1*©«WMIU C03*^->3V0M*fi*H«y 
0>O> »7***yODT^LT^5. «Mt»* 
CO r/j «r— ?»«TfiI51 0 4?fcfflL/c»»jRlflg<fi« 
*»LT^*. 3*75/3 VC1. C2tt, WJttXJI 

tmnT2JKttic«ntfii7r*^ *a i f i «« 

fflTSo 3*75/3>C2ttB»!jT 1 K#t"JpJK&St> 

«WB«m«wi i ofrs%mi f 2 'sow ye 

ttWHMBTl^fcifc Ml F 2'\0QU*X.I*& 

fatir, wi i f 1 *fflt>TWifl«fffeti*. 

[0 0 13] 3*75/3 VC3tt, WyS^.MJ&^S'JT 

2*yjKtticiMU T2tt»cH7r*« 5 , »pic» 

tTCIIMWftl*fci6 (T-*flWfran 0 4fc«J:S3* 

7>>3v»ijRriBttii©ttu« ! fti>/-c46) . 
tt^jT2ttttti«a i f i *ffl^Ta«*S3. a* 

7->3 VC 4tt«y»*lttiWJT 2©ttttfcW*JU 
COW y «%Httl9» T 2 * y ttO«7R» T 4 tc|*7 

?s*\ H7W«T4j:yiiowy»A*7WiT3(c 
»iijpr«ig 0*75/3 >»«Rrt6ttB<o*aj#y) ic* 

*fc»» *9I F1«ffl^fca*75/aV*WKU * 
31 F2»fflt^trU^*75/3VC7*ajaU * 
SI F 1 *9l«ftlvffiM*fT9. 3*75/3 VC 5. 
C6tts Wy»Allltf«!jT2ttWclWH*tl*0?, 
Wll F2*JaV*. 3*75/3 VC 4(03*75/3 V 
»«flMT3*WJST*C£KJ:y» 7C*<03*75/3 
V (3*75/ a VC 4) <D»7R$iJT4J:y^L^SiJT 
3fc«jy»*.**7T*. ««!JT3«UWc£^TI4, % 

a i f 1 ©?"jffl»*«±?n*„ 

[0 0 14] *9Hltc&t**WWi* 

(1) WKV*-7i-XO«y»*Blc» WBtg<!: 



ft*. 

(2) a*75/a >*E*U 3*75/3>*fflT%a 

-r>7-7i-7*as?r5o 

(3) ««E*03*75/3Vtt. «»7E©i*a-r>*- 
7x-X**ffl**«fllU «r*3*75/aVfr6«« 

w Jt©wi-f > 7 - 7 x - » 

(4) 3*75/3>©a*TWK/Htt«tALTti7' 

7y 7~> a >K§iWZ$7iK^tiLm<Dmmm\ t 

7'J 7-5/ 3 VOBft t »M(C 3*75/3 > *»MT 

*cfcjc«ky» ««Micw»ite<owi<f>*--7x-x 
lca*7S/aV»»r. 

tt±©tt»c <fc y v 7 7 'J 7-5/ a VtcWi*4?t*C 
*a-f>*-7i-X«ffllMB»c«iy***C 
£#?**„ 

[0 0 15] (USSfll) MMWcoivcBWlT 

So H3«*«w©ias«ij©«na*^-r 0 ccm « 

Vtf P H S -< V7-7 i-Xiil L A N <f>*-7 1 

-x^ottoirso cn6-rv7-7i-xtt»c 
h(canmnR?«y« fro. 77yr- 

S/aViLTWeb (7x7) 77 77fc«}:tf E*-/l/ 
«WMUCP H SfrS*l«L AN lefljy »*.*«,©£* 

s. *sic» 77y7-5/3>flHeffl-r*7nh3;u 

(protocol) la\ TCP/IP (Transmission Contro 
I Protocol/I nternetProtocol) T-a&Stl"*. 

[00 1 6] 77y7-5/3V3 0 Hi, Web777 
+ffcJ:tfE^-;l/X 5 «So V7-yh (SOCKET) 3 
0 2 1*3*95/ 3 VSR?***©?* V7'>h3 0 2 
it. V7-yhWW3 0 3» »«rfil53 0 4, /^7?3 

0 5, 3*75/3V«Bf/MI«!JfAW3 0 6, Rtf-fV 
7-7i-X»j«a53 0 7*fltjLTfllfil6*n5o TCP 
/ 1 PTttVT-y ht^3IWra*75/a>*«aL 

Tfcy » ctittWToiiic* y-««K«w*n*. 

V7'yh= (Kfll7cl P7Kl/X+2tfifcl P7KU7 
h#W*77y 7-5/ a V«lc-*lc»i66ftT^ 

• HTTP (HyperText Transfer Protocol » TCP/ 

1 PO±tt7nh3;l/T'*yWeb777+» , T'fleffl) : 
80* 

•POP (Post Office Protocol, Ey-;U*§MW* 
fc»6)7*Ph3iW : 1 0 9iffctt1 1 OS 
TCP/ I P©3*75/3V«*W6V7"y htCl* I 
P7KUXjW«tiT^*rti6» 'T>7-7x-Xi:1 
» 1 ©»^T' I P 7 K UXflWJ y ST snT^*«aT 
tt, a*75/a>©»«fWWi'fV*-7i-x*a 

Wl-fV*-7i-^»aBr*fei6tc«. 3*75/a 
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[0 0 17] Vrv h«afil53 0 3«, 77y<7— >3 

fcOT'fc*. *HJSfiiJT«7Ph3;U<!:LTTCP/l 
P^ffi^T^*©?, TttJIfcttLTTCPiMT'Ph 
P^KDSYN (SYnchronizeFlag) /F I N ( Final) 
<08*7£tfACK (acknowledge) «a*ff3. AS*t«5 
3 0 41*. E;*-;UTH&b*lTV*P0P7P h=Ul/£ 
HtfrU 7P h3;KD»*?V*-'J/ hD**->3>*«) 

T5o P0P7PhP/U*ffifflLfc77y>r-5/3;/ 

(a) a*^->3>*jt»««eimw*Lwt*c 
(b) iuavMMim»HcfTfti& 

a LTt^y*-* a >lc 

WWK4«l\ fcl^tt*tf**fc4&» *fttt<8JI 

3 0 6& POP(K«fflS3 0 4fr6^»TRlfJgffiH1f?8 
<h«JS!£^*Jfflia53 1 2#£lMRbtcJi l Js TffilK 
*tLTTCP5ifI7Pha;U©SYN/F I NO*?t* 

hffa«53 0 3?a**5>a>0WMj:btlTl**fc 
46, □ **5/g>©3i*?3**5/a>«R/ll*MtA 
853 0 6lc£««m/fflltf«?fcJ|&. V<ry h«S 

W3 o 3jWHrr*v*-y hinctniti. 

77 3 0 51*, a**$/aV«if/l»HltA»3 0 6tf 
a * ? */ 3 >Q«0HPNtt«<fd BBCx - * ***I8 «■ 



ft85 3 0 7 tt, ttHNHIMM* 3 1 2 QJMtld: y P H 
Sf>*-7i-7>3 1 0£*il|*LAN'rv*-7i- 
X3 11««y**«. IP* 3 0 8. 3 0 9B* yum 
fV*-7i-X?35*PHS-rv*-7x-X3 1 0 
fcJ:tf»M*LAN'rv$-7i-*3 1 1 t1»HC» 

(PHS<Di§£tt, T206. 30. 1 2. 1 1 3j , 
Jltt LAN T1 33. 206. 40. 1 5 

8j ) tfcoTl**. PHSf V*-7i-*3 1 033 
J:tf*!ll*LANf V*-7x-X3 1 1tt % Wl-TV* 
-7X-ZT**. OMHIMW*3 12B. PHS-T 
V*-7x-X3 1 OtJMlL ANfV*-7x-Z3 

1 lOtttt (WIrHS/TrI) fcEfc?*^*,^ -r 

>*-7i-xo«iy»**asr*. 
[ooi8] H4& a«mMm*3 1 2ic«fc*wy 

TV*. -«©WIIBB|-p-f>*-7i-X©tt5R*W 

wr*fca&®*-r?-*jB«i, (S40D » 

£79He«SU *f A77 HJfcAWIiL AN-TV* 
-7x-7>3 1 l33<l:0 : PHS'r>^-7i-7x3 1 0 
©5Mtt3l*MM-* (S4 0 3, 1 0 4) . com* 

(S405) » S8«L ANfV*-7x-73 1 1 «t P 
HSfV*-7i-X3 1 0©«jy»**«Tf *. 
[00 19] 
Ml] 
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(2 10) (211) 



P H S /sfl] U IX 



|«UNM|ij«A 



PH S^ffl'J** 



PH S^m')9K 



(2 0 9 ) 



[0 0 2 0] « 1 ) lC,Tx-r<fc5lC, NftAlClk 

7i-7tf, H73i: ! £.afl|pIflgT'*«WH6^SS/i: 
46, <f>*-7x-X©ttjR* rgftasfj , r^s 



ttjR*CX A, x-WBRLTl,**. TOW. r^«SL A 

n*«b*j t rpHs^fleffl^j ©2oin„ hps 

©fcwcwyfla+ttttttwtfier^v haste 
*Rt>ftt^fiaeLTx r«y»**j toughs? 



(7) 



1SM2002-1 52407 



[0021] czz\ mi) «»bu mn (phs 

fl*«W3T*. «*J]ttPHStfHttT^^T^*fc 
A6s a#fcgflM*JgK;l&3. LfrU fcttLANligfll 
tfTOJBfc©?, Ml) ©BN© (2 0 7) x*M© 
(2 11) ©ttffl(C»«. BBC+'sA* (B 

Nctatt^estttfstiSfflnwBicfty* (20 4) 

x (2 11) ©Kftlcft*. C©«5B?tt, WBft©** 
« LAN IJIf7cOPHStf»l*»tl^ 
tt3Mc**©T, ^Ofci6, MBLAN'\«XnyV*li 
fft>ftl\ *»©***»r*tC"3tlTJI«lLAN<0« 

a*SMi«fft=ft*i» (201) x (211) tn 
y, B«LAN^©wy»JLW5fcti*. «y»**7 

«*» rBBLAN«B*j KBfcSfcik (2 

0 1) X (2 10) iztsi„ £<D&olZ> PHSfcHfc 

*.iesa«tf s »a-pa54ji»»LANicwyi»ji*„ * 

fc, ftBLAN*ttffi*lC(i. PHSTflWmittjRtfO 
?**E***ftl=LT. iM«jRtfAXttx©tt3l© 

PHS(t«y««. 
yTft<» BflM*ffB£Lfc«ft (2 0 3. 2 0 7, 

x«2 0 8) tc«.-rv*-7i-x©«y»*»tf3. 
[0022] H5i*s *-i\,7nV7k*mmi>rct2 

©POPlc**ra©-tf«*iRT. ft«JKs *-;u7 
7'J*-— VsV (*-/U7p7^I0 tt, Vfryh (s 
OCKET) lCttLT3*7S/3VB**fT^ (S5 0 
1) , 1*©3*7-V3V££figT* (S5 0 2) . 3 
*7-V3V©£S&tt> C© 1*03*^5/ g V*ffll> 
T» a— y-4fc/«7-RcJ:*BE (S5 0 3) . 

*-/uyxh©«ff (S5 0 4, 505) , *-iwm 

^SlfHI!8©P<-;U (*-/H~N) Sfll (S5 0 6~ 
5 0 9) s P0P©»7aK (S5 10) fc-V-frV-V 
+;MCS9. *-JU77y$— -VaV«, POP^HT 
LfcWjaTWBr»dl*^ (S 5 1 1 ) SOCKETS 
*^->3>t«»rL (S5 12) , JM*»7r*. 
[0 0 2 3] C©<fc?lC POPT'tt. io©3*7-v 
3 >©*T**©afi LfcttBfcBWRWlcff oTl/*. 
LfctfoT, C*i6©iM«y^©a*^->3>K#il 
LfcfcLTt, 77*U7— fa>JC*^TI*W»*S 
fc«U POPTtt* WSMca-f-BE, * 
BlOTBMSfcffSttSMcfc-aTl/^fc©, 3*7*V3 

>«»«L«rfcmcBiEt«7am©->-*->x«t 

[0 0 2 4] H6fC3*7V3V©WKr/iSM£J*AL 

fc->— >->7x*/Txr. B6-w*» /-/i/yxhowwi 

B£*-rt/ 1 ©MWra©niC3**->3 V©WBrffig 
*»ALT^«. POPTtt* 3*75>3>©B*HCB 
HtffcBfcfcfc, 3*75'3V©WRrflHri?P0P*S7 



Wit a— tf-BEfcltALZV*. C©B©J09I& 

*-;u7?y*— >3>©iMtettu*&<aatt:fTo 

— Kttx BfflOBBTiMLfcrtMHlSLTfe*, Z 
©lW*JWJJS-r**Btf**. 
[0 0 2 5] B6lCfi^T» *-\VT?Vr- *S3> 
it. y^yhWLT3^->aVS» (S60 
1) „ 1*fl)3*^i/a>SM« (S6 0 2) . 3 

*7-V3V©£it&tt, c©i*©n*7->3V«ffl^ 
Tv a— y-4t/«7-Kfcj:*Bn (S6 0 3) „ 
/-/U'JXh©£# (S6 0 4) «fjt\ y-M/iJZh 
1~N*«» (S6 0 5) -T5o C©^s »ALfc«V- 
*-VX#W5*n*. **\ *-/U77y<r- : i/3Vt 

* -w- 1 <-©«?/ -;u y x h ©»b*t©*wwc 

*rT**S7©«B (S6 0 6) tfyofcB. flWr£*6 
0 6lC»LT«WittB (S6 0 8) iMrtoti*. W 

□*7i/aVB»««aj*ti*i: (S6 0 9) , 3* 
7-V3V#£fiMr*i* (S6 1 0) . a-+f- 
fc£/tX7-RcJ:*BEfflSj(MTfo*i* (S6 1 
1) . JS(fe B5TKWLfcJ:9lc. *-/U©B*&tf 
BB©/-;b (*-/H~N) Sfll (S 6 1 2~6 1 
5) » P0P©*S7«B (S6 16) fc-V-frVV+A' 
left?. *-)\,77*)<r-i'3>it. P0Ptf»*7Lfc 
%&T°WtiMmfi^ (S617) S0CKET3*7 
->3V««BL (S6 1 8) „ B««*7f*. CCT 

tt. 3*72/3 v©«JBHflati. /-/i/yxHWwra 

fc*-/M©WMttB£©BlCjtAL.fctf, CftfcBJt 
f#8Jil© H ic □ * 7 -> 3 V«JB»B*» AT 5 C t ti rT 

[0 0 2 6] 07(4, Web77-bX*f7oftt*©H 
TTP(C***M*sr. *f» P<-/U77y<r— >3 
VI*. VT-Vh (SOCKET) ICWLT3*7-V3V 
H**fr^ (S 7 0 1 ) » 1 *©3*7-V3 V*4fi2r 
5 (S7 0 2) . WP» y-/U77y^— V3Vtts 
^-/U*-/^-lcWLTWe b©BBHHIB«*ff^ 

(S70 3). r^+x HWI+BB7 *B 
(S7 0 4) . ^-;l/77y^—V3V 
frSWBB* (S7 0 5) A^^rnStv iflRrttB^fT 
fcft* (S7 0 6) . 3*7->3VB« (S7 

0 7, 7 0 9, 7 1 0) fl«»5«tC3*7-V3V1~3 
©Srttffrtoh* (S 7 0 8, 7 1 0, 7 1 2). 

T\ y-/U77y^- i ^3V6^6p«-;U-y— H-K$tL 
TBBBSlfl'fTtotl* (S 7 1 3~S 7 1 5) fl«ff*>+l 

ctnc«*r*B«3©asfli#/-;i/-y— /«-*6 

f5t)tl* (S7 1 6) . *©B» WBfB*fl«**t (S 
7 17) „ 3*7-VaV3©WBffflafl«fft)tl4 (S7 

1 8) . /t-#63£8ffi©flftl, 
2©aSffl|fl«Rfc*l* (S 7 1 9, S 7 2 0) . *©«, 
«Bffl*tf»«t (S7 2 1) , 3*7->3>1©«K 
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fflWWfctl (S 7 2 2) , *©W»tB* (S 7 2 3) 
(C*J L T 3 * * -> 3 V 2 OW»r«lS6M7fc=H« ( S 7 2 

4) . 

[0 0 2 7] C©J;5U:, B7©MH1?W:, BftllCI* 

5. S«# Lfc^+T. h©>PlCl*flft*nftr«fcttlC# 
■fcflHitf AoTfe y > BB©tt£tt»J*©a**5> a 

yzmntu BB(cBft*nftr«. 

*ici*» Bi«oafc^=i*^->a>*mfi)6-r*o sua 

StlXST^SIiSMrLt-aL*^ Web75 
■7t^ cft5J3y*©a*?S/3yic<£yiW#L.fc:x* 
XH^BIt^tfU 08©<fc5U:. 10©WebIiffi 
8 0i: LTWRT*. Web 75 "7* ©Bffllc J3l/»T 
tt, H*«BBB©a**5/a>*»*<fBldiLTl** 
fc46, B6?KBLkP0P««B©«#©«lc, ft 

[0 0 2 8] 09tt s Web»<tti : P<-;l/7^'J'7--i/ 

0)->-'r>*O-Q\ZmTo H*, Wn (nUBtt) 
& We b^WtflffltS^ffaVTSU, M 
n (n«»») ti^-yuy^U^-i/aV^ffifflfSa 
*7->aV?35*. Web^Wli, *r» 
a VW 1 KJoT^** hflHMIkftrt. 757+f«: 
x**h1t«£j!?#rU *Sfc30©BB*MW*fc 
46(C3*<D3*^->a>W2, W3. W4£flMT*, 

w«t 3 T«ft«L a N^wy B^B^trttr* 

B«T3ttB»CBttLfca**5/aVW2. W3« 
PHS*«BU T3««JCBttLn:3*^->aVW4 
««ti»LAN*ffiffl-r*o Web77->VB, x*7> h 
flWBfttf*T©B«IWI*BBr*l«!jT 5 iCTilffi* 

[0029] —a, jt-wrvt—fayiits *-/u 

BflCfcWci a >M1«BJ8T*. □* 

? -> a V©**, T 3 Tfttt LAN ^©W »J »A 
»4Lfci:r*t, P0P£)S#tL.T=i*?->3>©W 
«/»BRTBttB©«ajtB«Jr*. B»iJT4?3** 
VaVWB/WBtfRJBfcftofctT**, B6TBW1 
(S606~S611) Ufc£9(C, PHSfcttfflL-T 
l*fc3**->a>M1*WRU BBLANKijayB 
jL fft43^->a>M2MU *-;U©Sfi* 
«l«{-r5o C*UC«fcy N y-zb^ry*— ■ 5/aV©3* 
* «> a vwbt^j t 6 * y w«5©i$*j t 4 icsi^c > p 

H Sfr$m\- A N'VDWyBa.tfaT?***^* 

[0030] ±R0)nmmias^T\t. pnst 

«aLAN©WyS*KO^TWELfc*)\ *8Ett± 
13 2 0©-f V* -7 1 -7 KB**** fc©T«&l\ 
BBBB^BBLANBTQlKiyV^ BBL 
ANfcBBLANBTCWyB^ »©*B-l'V*-7 



i-X«ffll^BB(=t)*BB*BBr* E fctfT* 
«. B*BBtLTy-h/^vav««KLfe 

h/tva v»cB**ti*«.©-p(** 

<. *B©*ft*jra©iMKy*-7x-;i*«a.fc 
=E/«-f/l/«B» PDA (Personal Digital Assistants 

) BBWcBfflRJtBT**. 

[003 1] 

[bh©»jm w±«fcyw6^ft<fe3»c, *8w©siie 

a<IWS8fllcJ:til& 3*^S/a>«B»tcJ:oT* 
ai^faVOBWNDIitftlStu t-*©3SW1 
Wca*** a >©«WHMMI«ToTfe77'y -7— > 
a VfcB»*5*.ttiMi**5/ a V©4MRrBttB*tt 
UT*£a**S'a>©Wy»*tff7to*U 49VKBM 
»»U:J:oTlW*V*-7x-X©*ftWtfiMn»r 
B*«MWc**^gfrfl«B«**i. W-f>*-7i- 
7©«J y B*tf RlBftffiB*«tti Lfc t * ic 3 -> a 

7x-7©«y»AtffT*>*U »C ttVKBMBBfr 
6«l»«S#*on:i:*«B<P©B*i k 6T«ffl©BB«f 
V*-7i-X^©Wy»*tf15fo*i*. L-fctfoT* 
aft77y<r-: 5>aVlcB»*4«Ci:*< 

«tf*\ Ba**$/a>©Btt*Mi£LT«i'rv* 
-7x-*aM»y»*Stl*fc*) , K»CfV*-7 
i-X*Wy»a.*C£#Rj*fc&*. *fc» BH©tt 
B*V*-7x-XJ:y V*-7x 
-Xtf*ST*fc*fctt» BBBflHWR**i*©T, 
aSWB«BBr*Ctfl«T»**. 
[0BO©«5*^K^] 

[0 1 ] *Btilc£«£*aftBSBB*iivr ?□ » 7 

[02] Bi©Wl-fy*-7i-Xfr6B2©BB-f 
v*-7x-X^»y»**ff?fc«£©»ft*5vr$> 
-frVXB?**. 

[B3] *BE©»««©*«*jRT7ny7B?* 

[04] B3©«3BBB«|«iB(cJ:««yit%BBM«i 
©JlQSfcjjVf 7P- : 7 L + - hTJB*. 

[B5] y-/U7oy7^*ffifflLfci$©POPlC«fc 
*MS©-ttfllJ£;5Vr*'rS y*ff"t- hT«5o 

[06] 3*9*saVWM/*m*n\L1t*s-*> 

[07] Web7^-t^*ffo/i:i*©HTTPtCj:5 

B«i*«r *-rsv**+- hT«5» 

[0 8 ] 0 7 ©ffia«ff -a fe*© W e b BB«/?rBB 
BT**c 

[09] WebfeJ:y/-;b77' l JT->aV*fleffl 
PHSfrSB«LANtC«y»jl/fclid©5/— >■> 

^©-B*s*r*'T5>^+-i--pa5*. 

[^*©KW] 
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